Supplemental Methods

Informed consent
All individuals included in this study provided written consent in accordance with an SBP Medical Discovery Institute approved IRB.
Western blot analysis
Fibroblast pellets were lysed in 2% SDS, 62.5mM Tris-HCL pH 6.8, 10% glycerol and sonicated to completely resuspend the pellet. Protein extracts were then heated at 100C for 10 minutes to solubilize protein. Protein concentrations were determined using a Nanodrop-1000 (Thermo-Fisher). Monoclonal anti-FUT8 (Proteintech, 66118-1-Ig) was used at a 1:2000 dilution and has epitope within amino acids 276 -575 of human FUT8, while a second monoclonal antibody recognizes an epitope within amino acids 31-230 and was used at a 1:500 dilution (Santa Cruz Biotechnology, sc-271244).
Horseradish-peroxidase-conjugated secondary antibody was used at 1:4000 (GE Healthcare Life Science, NA931). Blots were developed using a Bio-Rad Gel Doc system.
RNA-cDNA analysis
Total RNA was extracted from primary fibroblast using the TRIzol method (ThermoFisher). cDNA was synthesized using the Superscript First Strand Synthesis System (Thermo-Fisher) from 2ug of purified RNA. FUT8 cDNA was amplified using primers to either the entire cDNA sequence or where indicated spanning exon 8 to exon 10.
Primers available upon request.
Characterization of N-glycans liquid chromatography-mass spectrometry
Serum and fibroblast glycomics analysis was performed as previously described by
Song et al. and Park et al.
Lectin analysis of cell surface core fucosylated N-glycans
Primary fibroblasts were grown to ~70% confluency and detached from the tissue culture plate using PBS-10mM EDTA. Cells were thoroughly washed with PBS to remove residual PBS-EDTA and subsequently fixed in 4% paraformaldehyde-PBS for 30 minutes at room temperature. Cells were again thoroughly washed with PBS and blocked on ice for 1 hour in PBS containing 1x Carbo-Free Blocking Solution (Vector laboratories). Cells were incubated in blocking buffer containing 0.1mM CaCl2 with 0.25ug/mL of either FITC-LcH (Lens culinaris agglutinin) or FITC-PSA (Pisum sativum agglutinin) for 30 minutes on ice, followed by three washes with blocking buffer.
Samples were then analyzed using a FACS CANTO (BD Biosciences). GM-03348 is representative of three different control lines (GM-00038, GM-03348, GM-05381).
Supplemental Figure 1
Sanger sequencing of FUT8 PCR fragments showing abnormal splicing in CDG-0459.
(A) wild type transcript and (B) Exon 9 deleted transcript.
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Supplemental Figure 2
Tandem MS/MS fragmentation analysis for two abundant fucosylated glycans detected in CDG-0448 that were confirmed to be fucosylated on the antenna and not in the core.
The fragmentation peak at 803.289 m/z is evidence that the fucose is localized on the antenna.
